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Amendments to the Claims 

This listing of claims will replace ^1 prior versions, and listings, of claims in the 
application. 

Listing of Claims; 

1 . (currently amended) A method for oimultaneouoly regenerating a particulate filter 
coiq)led to an internal combustion engine and for desul&ting a lean NOx trap disposed 
downstream of the particulate filter, con^rising: 

providing a first oxygen sensor upstream of the oarticuiate filter: 
providing a second oxygen sensor at a position downstream of the particulate filter 
and upstream of the trap: producing reg e ncrotion in tho portioulQto filter, auoh rogenemtion 
producing an oxhauot goo exiting the portiouiote tmp having on olovated temperatur e and 
r e duc e d oxyg e n concentration rolotive to gasoo ontoring such particulat e filt e r_ ajQd 

controUbg the particulate filter regeneration rate and NOx trap desufation in response 
to both the metered oxygen flow of gases entering the particulate filter using the first oxygen 
sensor and oxygen content of gases entering the lean 140x tmp using the second oxygen 
sensor. 

, suoh e xiting gas e s producing d e sulfation in the loon NOx tny . 

2. (previously presented) The method recited in claim 1 including adjusting at least 
one engine operating parameter to control both regenemtion in the particulate filter and the 
desulfation of the lean NOx trap. 

3. (currently amended) . A method for oimultan e oualy r egenerating a particulate filter 
coupled to an internal combustion engine and for desulfating a lean NOx trap disposed 
downstream of the particulate filter, comprising: 

providing a first oxygen sensor upstream of the particulate filter: 
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providing a second oxygen sensor at a position downstream of the particulate filter 
and upstream of the trap; and 

adjustin g, in response to the first and second oxygen sensors, at least one engine 
operating parameter to maintain a desired air fuel ratio for gases exiting the l e an NOx trap 
particulate filter in accordance with a difference between a reference set point air fuel ratio 
level and the air fuel ratio of gases exiting the lean NQx trap particulate filter a nd wherein 
the refcTOTce set point level is changed between a rich air fiiel ratio and a lean air fuel ratio as 
a function of the air fuel ratio of the gases e xiting the lean NOx trap. 

4. (ctirrently amended). Th e method r e oited in claim 3 A method for simultaneously 
regenerating a particulate filter coupled to an internal combustion engine and for dcsuifating 
a lean NOx trap disposed downstream of the particulate filter, comprising: 

adjusting at least one engine operating parameter to maintain a desked air fuel ratio 
for gases exiting the particulate filter in accordance with a difference between a reference set 
point air fiiel ratio level and the air fuel ratio of gases exiting the particulate filter and 
wherein the reference set point level is changed between a rich air fuel ratio and a lean air 
fiiel ratio as a function of the air fiiel ratio of the gas exiting the lean NOx trap wherein the 
regene»ration control comprises: 

commencing a self-sustaining filter regen^tion; 

monitoring whether said regeneration causes temperature of said particulate filter to 
become greater than a predetermined value; 

in response to said monitoring, adjusting one or more operating parameters so as to 
limit exothermic reaction via control of an excess oxygen amount entering said filt^ and 
prevent temperature fipom rising to become greater than a pre-selected value.. 

5. (origmal) A method for gimultanoously regenerating a particulate filter coupled to 
an internal combustion engine and for desuifating a lean NOx trap disposed downstream of 
the particulate filter, comprising: 

providing a first oxygen sensor upstream of the particulate filter 
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providing a second oxygen sensor at a position downstream of the particulate filter 
and upstream of the trap; 

controllin g, in response to the first and second oxygen sensors, the oxygen 
concentration of the gas exiting the feNT - lean NOx trap b y commanding an oxygen 
concentration setpoint for the gas entering the LNI^ lean NOx trap, such commanded oxygen 
concentration being controlled by commanding an oxygen concentration setpoint for the gas 
entering the particulate filter. 

6* (currently amended) A method for gimultonoe wsly-regenerating a particulate filter 
coupled to an internal combustion engine and for desulfating a lean NOx trap disposed 
. downstream of the particulate filter, compnising: 

providing an a first o xygen sensor upstream of the particulate filter and using a signal 
produced by such sensor to control the particulate filter regeneration rate by metering the 
oxygen fiov^ sensed by sensor and; 

providing m a second oxygen sensor at a position d ownstream of the particulate filter 
■ and upstrieamoftfae lean NOx trap a nd using a signal produced by such second s ensor to 
control the oxygen content of the gas entering the lean NOx trap. 

7. (currently amended) A method for simultaneously regenerating a particulate filter 
coupled to an internal combustion engine and for desul&ting a lean NOx trap disposed 
downstream of the particulate filter, comprising: 

providing a first oxv&en sensor upstream of the particulate filter; 

providing a second oxygen sensor at a position dovmstream of the particulate filter 
and upstream of the trap: and 

adjustin g, in response to the first and second sensors, the oxygen level into the 
particulate filter, comprising: 

reducing the oxygen content of the gas entering the particulate filter if the 

oxygen concentration measured by downstream oxygen sensor is greater than a 

predetermined level, such latter oxygen content being measured by the upstream 
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oxygen sensor; 

increasing the oxygen content of the gas entering the particulate filter if the 
oxygen concentration measured by downstream oxygen sensor is less than the 
predetermined level, such latter oxygen content being measured by the upstream 
oxygen sensor. 

8. (origmal) The method recited in claim 7 including: 

monitoring the temperature of the gas exiting the particulate filter and 
reducing the oxygen concentration into the particulate filter if such measured 
temperature becomes greater than a predetermined level. 

9. (original) The method fiom claim 7 including: 

monitorii^ ihe temperature of the gas exiting the lean NOx tr^ and increasing 
the oxygen concentration into the particulate filter if such measured temperature becomes 
greater dian a predetermined level. 

10. (currently amended) A system , comprising: 

a particulate filter coupled to an internal combustion engine; 

a lean NOx trap disposed downstream of the particulate filter; and 

a first oxygen sensor disposed upstream of the filter; 

a second oxygen sensor positioned downstream of the particulate filter and 
downstream of the lean NOx tran: and 

a processor for simultaneously controlling the particulate filter repenemtion rate and 
NOx trap desufation in response to the both the metered oxygen flow of eases entering the 
particulate fiJter using the first oxygen sensor and oxygen content of gases entering the lean 
NOx trap using the second oxygen sensor, 

for producing r e g e n e ration in th e portioulate filt e r, s uoh reg e nomtion producing on 
e xhaust gas e xiting th e particulat e trap having on e levat e d t e mperatur e and r e duc e d oxygen 
Qonoentmtion relative to ga ses e nt e ring suoh particulate filten ouch e xiting gaooo producing 
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desulfation in the lean NOx. trap to simultaneously produce r e gonemtion in tho porticulato 
filter and to produce for d e sulfating in th e l e an NOx trap^ Guoh r e g e n e ration producing on 
e xhauflt gas e xiting th e porrioulot e trap having an e l e vat e d temp e ratur e and reduced oxyg en 
oono e ntmtion relotivo to gaoos o nt o ring such particulat e filter» ouoh e xiting goaeo producing 
(juoh desulfation in the loan NQx tmp. 

1 1 . (currently amended) The system recited in claim 44 10 wherein the processor 
including adjusts at least one engine opemting parameter to control both regeneration in the 
particulate filter and the desulfation of the lean NOx trap. 

12. (currently amended) A system, comprising: 

a particulate filter coupled to an internal combustion engine; 

a lean NOx trap disposed downstream of the particulate filtw; and 

a first oxygen sensor disposed upstream of the filten 

a second oxvaen sensor positioned downstream of the particulate filter and 
downstream of the lean NOx trap: and 

a processo r, responsive to the first and second oxygen sensors, for simultaneously 
producing regeneration in the particulate filter and producing desulfating in the lean NOx trap 
by adjusting at least one engine operating parameter to maintain a desired air fuel ratio for 
gases exiting the l e an NOx trap particulate filter in accordance with a difference between a 
reference set point air fuel ratio level and the air fuel ratio of gases exiting the lean NOx trop 
particulate filter to simultaneously produce regeneration in the particulate filter and to 
produce for desulfeting in the lean NOx trap, and wherein the reference set point level is 
changed between a rich air fuel ratio and a lean air fuel ratio as a function of the air fuel ratio 
of the exiting gas t he lean NOx trap. 

13. (currently amended) Th e system recited in claim 12 A svstem, comprising: 
a particulate filter coupled to an internal combustion engine: 

a lean NOx trap disposed downstream of the particulate filten and 
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a processor for simultaneously producing regeneration in the particuiate filter and 
producing desuJfating in the lean NOx trap by adjusting at least one engine operating 
parameter to maintain a desired air fuel ratio for gases exiting the particulate filter in 
accordance with a difference between a reference set point air fuel ratio level and the air fuel 
ratio of gases exiting the particulate filter to simultaneously produce regeneration in the 
particulate filter and to produce for desulfating in the lean NOx trap, and wherein the 
reference set point level is changed between a rich air fuel ratio and a lean air fuel ratio as a 
function of the air fuel ratio of the gas exiting the lean NOx trap; 

wherein the regeneration control comprises: 

commencing a self-sustaining filter regeneration; 

monitoring whether said regeneration causes temp«:ature of said particulate filter to 
become greater than a predetermined value; 

in response to said monitoring, adjusting one or more operating parameters so as to 
limit exothermic reaction via control of an excess oxygen amount entering said filter and 
prevent temperature &om rising to become greater than a pre-selected value.. 

14. (currently amended) A system, comprising: 

a particulate filter coupled to an internal combustion engine; 

a lean NOx trap disposed downstream of the particulate filter; and 

a first oxygen sensor disposed upstream of the filter; 

a second oxygen sensor positioned downstream of the particulate filter and 
downstream of the lean NOx trap; and 

a processo r, responsive to the first and second oxygen sensors, for producing signals 
to simultaneously regenerate the particulate filter and to desulfiite the lean NOx trap by 
controlling the oxygen concentration of flie gas exiting the loon NOx tmp particulate filter by 
commanding an oxygen concentration setpoint for the gas entering the loan NOx tmp 
particulate filter, such commanded oxygen concentration being controlled by commanding an 
oxygen concentration setpoint for the gas entering the particulate filter. 
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1 5. (currently amended) A system, comprising: 

a particulate filter coupled to an internal combustion engine; 

a lean NOx trap disposed downstream of the particulate filter; and 

a processor for simultaneously regenerating the particulate filter and for desulfating 

the lean NOx trap, comprising: 

providing m -a first oxygen sensor upstream of the particulate filter and using a 

signal produced by such sensor to control the particulate filter regeneration rate by metering 

the oxygen flow sensed by sensor and; 

providing mi t a second oxygen sensor positioned d ownstream of the 

particulate filter and xipstream of the lean NOx trap and using a signal produced by such 

second s ensor to control the oxygen content of the gas entering the lean NOx trap. 

16. (currently amended) A system, comprising: 

a particulate filter coupled to an internal combustion engine; 
a lean NOx trap disposed downstream of the particulate filter; and 
a first oxygen sensor disposed upstream of the filter: 
a second oxygen sensor positioned downstream of the particulate filter and 
downstream of the lean NOx trap: and 

a processor^ responsive to the first and second sensors, for simultaneously 
regenerating the particulate and for desulfating the lean NOx trap, comprising: 
adjusting the oxygen level into the particulate filter, comprising: 

reducing the oxygen content of the gas entering the particulate filter if 
the oxygen concentration measured by downstream oxygen sensor is greater 
than a predetermined level, such latter oxygen content being measured by the 
upstream oxygen sensor, 

increasing the oxygen content of the gas entering the particulate filter 
if the oxygen concentration measured by downstream oxygen sensor is less 
than the predetermined level, such latter oxygen content being measiired by 
the upstream oxygen sensor. 
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17. (original) The system recited in claim 16 ^\*ierein the processor: 

monitors the temperature of the gas exiting the particulate filter and reducing 
the oxygen concentration into the particulate filter if such measured temperature 
becomes greater than a predetennined level. 

1 8. (original) The system recited in claim 17 wherein the processor monitors the 
temperature of the gas exitii^ the lean NOx trap and increasing the o^gen concentration into 
the particulate filter if such measured temperature becomes greater tfian a predetermined 
level. 

19. (currently amended) An article of manufacture comprising: 

a computer storage medium having a program encoded for simultaneously 
regenerating a particulate filter coupled to an internal combustion engine and for desulfating 
a lean NOx trap disposed downstream of the particulate filter, sudi computer storage medium 
comprising: 

code for adjusting at least one engine operating paramete r In response to a first 
oxvgen sensor upstream of the particulate filter and a second oxygen sensor positioned 
downstream of the particulate filter and upstream of the trap- to maintain a desired air fiiel 
ratio for gases exiting the l e an NQx tre y particulate filter in accordance with a difiference 
between a reference set point air fiiel ratio level and the air fiiel ratio of gases exiting the iem 
NOx tra p particulate filter and wherein the reference set point level is changed between a rich 
ah fiiel ratio and a lean au* fuel ratio as a fimction of the ah fuel ratio of the ^s.exiting the 
lean NOx trap. 

20. (original) The article of manufacture recited in claim 19 wherein the computer storage 
medium is a s^niconductor chip. 
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